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(57) [Abstract] 

[Problem] Offer manufacturing method of cleaning she 
et vMch can satisfy fiber degrees of freedom which 
isnecessaiy for necessary strength and trapping 
perfomiance of dust at thetime of cleaning together. 

[Means of Solution] After laminating fiber web of respe 
ctive weight 40 to 100 g/m2 in both surfaces of 
themesh sheet, water needling treatment it does tiiese 
with low energy condition, above-mentionedfiber web 
A\^ch IS laminated in one surface of above-mentioned 
mesh she^ andthe above-mentioned fiber web which is 
laminated on other aspoct,through gap of above- 
mentioned mesh sheet, interlocking it unifiesdenseiy it 
makes feature. 



[Qaim(s)] 

[Qaim 1] After laminating fiber web of respective weig 
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ht 40 to 100 g/m2 in both surfaces of themesh sheet, 
water needling treatment it does these with low energy 
condition, above-mentionedfiber wdo vAnch is laminated 
in one surface of above-mentioned mesh sheet andthe 
above-mentioned fiber wd> wiiich is laminated on other 
aspect,through gap of above-mentioned mesh sheet, 
intedocking it unifiesthe manufacturing method of 
cleaning sheet wdiich densely is made feature. 

[Qaim 2] In fiber assembly of nonwoven fabric in clea 
ning sheet, manufacturing method of cleaning sheet 
^^diichis stated in Qaim 1 where entanglement coefficient 
\\iiich is displayed with theinitial stage gradient of stress- 
strain curve of machine direction for fiber orientation is 
10 to 500m 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] As for this invention, bei 
ng something regarding manufacturing method of 
cleaning sheet oflhe commercial and domestic \^4iich 
utilize nonwoven fabric, furthermoreas for details, it is 
something regarding manufacturing n^thod of dry type 
cleaning sheet A\diichdesignates collection of various 
dust as objective. 

[0002] 

< Prior Art , and Problems That Invention Seeks to Sol 
ve >It is sometiiing wdiere chemical rag for dry type 
cleaning \\diich is a goods for tiie conventional cleaning 
those which inpregnate oil in woven fabric or 
nonwoven fabric etc being general,the soiling on 
surface being cleaned adsorbs with wetting of oil, 
removes. In order for cleaning sheet which utilizes 
nonwoven fabric not to put out tiiefiber waste at time of 
cleaning and/or not to tear, glueing and tiiemelt adhesion 
or with a stronger interiocking connecting fiber is made 
firm But, as for tiiis kind of cleaning sheet as for earth 
dust or other microscopic contamination it adsorbs with 
thewetting of oil \\Wch is inpregnated, but cotton dust, 
lint andvis-a-vis trapping ability of hair or other laige 
dust it is not something A\iiichin each case is satisfied. 

[0003] Cotton dust , lint , Li order to collect hair or otii 
er lai^e dust, entanglement being necessaiywith fiber 
w^ere degrees of fi-eedom is higli, degrees of freedom 
of constituent fiber becomeslarge, trapping ability of 
dust high depending upon entanglement of the dust and 
said fiber, as for nonwoven fabric which was formed 
generally withthe interlocking of fiber, in conparison 
witiinonwoven fabric \\Wch is formedthe fiber only 
glueing or by only melt adhesion. It is tiiouglit tiiat and, 
about nonwoven fabric wdiere interlocking of said 
fiberis weak tr^ping ability of dust becomes high, but 
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when interlocking passesweakness, as strength as 
nonwoven fabric decreases considerably, 
fabricabilitydeteriorates, also flaking of fiber is likely to 
occur. 

[0004] Therefore, as for objective of this invention, it is 
to offer manufacturing method ofthe cleaning sheet 
\\^ch can satisfy fiber degrees of fi-eedom v\diich is 
necessary for thenecessary strength and tipping 
performance of dust at time of cleaningtogether. 

[0005] 

[Means to Solve the Problems] This inventor etc, in orde 
r to achieve above-mentioned object, resultof diligent 
research, laminated mesh sheet and fiber web, sheet/seat 
which isacquired by unifying with water flow 
confluence (w^ter needling) etc interlocking it is suitable 
asthe cleaning sheet, informed densely. As for this 
invention. Something wdiich it is possible on basis of 
above^msntionedknowledge being. After laminating fiber 
web of respective weight 40 to 100 g/rm in both 
surfaces of the mesh sheet, water needling treatment it 
does these with low energy condition, above- 
mentionedfiber web which is laminated in one surfece of 
above-mentioned mesh sheet andthe above-mentioned 
fiber wsb which is laminated on otlier aspect,through 
gap of above-mentioned mesh sheet, interlocking it 
unifiesit is something wiiich offers manufecturing 
metiiod of cleaning sheet w^ch densely ismade feature. 

[0006] Here, as for above-mentioned break strength wdie 
n cleaning sheet starts being cutoff' occasion w^ere 
tensile load was ^plied on cleaning sheet, with tiieload 
(1st peak value at time of tensile strength measurement) , 
above-mentioned elongation wdien designating tiiis loadas ' 
500g/ 30 mm, shows elongation of cleaning sheet. In 
addition, wiien above-mentioned entanglement 
coefficient with measure whichdisplays intermingled 
state between constituent fiber, is displayed with fiber 
orientation andthe initial stage gradient of stress-strain 
curv^e of vertical direction in fiber assembly of 
nonwoven fabric of tiie cleaning sheet, value is small, 
you can say tiiat interlocking between thefiber is weak. 
This time, stress tensile load shows clarrping width 
(test piece width at time of tensile strength 
measurement) and valuewdiich is divided with weight 
of fiber assembly of nonwoven febric, strainshows 
elongatioa 

[0007] Below, while referring to attached figure, you det 
ail cleaning sheet wdiichrelates to this invention. Figure 
1 is sectional vieww^ch shows embodiment (Working 
Example) ofcleaning sheet wiiichrelates to tiiis 
invention Figure 2 is sectional view wiiich shows 
anotiier embodiment (Working Exanple) of cleaning 
sheet wiiichrelates to this invention. As for Figure 3 
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and Figure 4 (A), (B) and (Q , it is a top view of mesh 
sheet wdiich canuse for cleaning sheet which relates to 
this invention 

[0008] As though cleaning sheet 1 of this working exam 
pie, mesh sheet 2 ( or 12) with it consists of thefiber 
assembly 3 , shows in Figure 1 and Figure 2, fiber 
assembly 3 of nonwoven fabric wdiich was formed tothe 
one surface or both surfaces of said mesh sheet 2 ( or 
12), with fiber interlocking of fiber web, is unifiedwith 
intermingled state with interlocking between constituent 
fiber vis-a-vis said mesh sheet 2( or 1 2), If it is a 
support vMch fiber web \\tiere above-mentioned mesh 
sheet 2, isgood even with porous film 12 wiiich large 
number it possesses, kind oftiole which is shown in 
Figure 4(A) through (Q notjust mesh of kind oflattice 
\\diich is shown in Figure 3, possesses fixed hole, 
forms the fiber assembly 3 unifies with intermingled 
state, it is not something which especially islimited. like 
woven fabric of for exanple gauze coarse grain woven 
fabric A\4iere weave mesh space is largerelatively or 
superposing fiber web to one surface or both surfaces, 
nonwoven fabric etc wiiichpossesses fiber gap which 
can unify those with intermingled state, it is usedas 
above-mentioned mesh sheet in cleaning sheet of tliis 
invention In addition shape of hole which was formed 
to theabove-mentioned mesh sheet 2, 1 2 in Figure 3 and 
Figure 4, with various shape-variable , with porous film 
12etc, as with kind of round shape and shown in Figure 
4 (B) , is good withthe star type shape which, is shown 
in Figure 4 (A) as fijrthermore shown in tlieFigure 4 
(Q , is possible to be combination round and star type . 
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[0009] acrylonitrile system and vinyl type , vin}didene- 
based for exanple polyvinyl chloride and poly 
vinylidene chloride etc such as polyamide for exanple 
n}don 6 and nylon 66 such as polyester for exanple 
polyethylene terephthalate and polybutylene 
terephthaJate such as polyolefin type for exanple 
polyethylene , polypropylene and polybutene, or 
thosemodified material , it can select material of mesh 
sheet 2, 1 2, ^propriately from the alloy and tliese 
blend etc. 

[0010] When mesh sheet 2 of Figure 3 is used, mesh , 
wire diameter, interline spacing , the hole diarreter , 
hole pitch and hole pattern etc considering partial 
entanglement etc ofthe fiber assembly of nonwoven 
fabric, it is necessary to decide. Concretely, as for wire 
diameter 20 m to 500 m is desirable, fiirtliermore it 
isa preferably 100 mto200 m In addition the, 
interiine spacing 2 mm to 30 mm is desiiuble, 
fiirtheniioieitisapreferably4mmto20mm In 
addition, v^m mesh sheet 12 which is a porous fihn of 
Figure 4 is used, thepore diameter 4 mm to 40 mm is 
desirable, fiirthermore it is a preferably 8 mm to 20 mm 
hi addition interstice between open pore 1 mm to 1 0 mm 
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is desirable,furthermore it is a preferably 1 mm to 5 mm 
Furthemiore wiien anything excqjt description above is 
usedas mesh sheet, wiien for example aforenrtentioned 
woven fabric , nonwoven fabric is used,considering 
partial entanglement etc of fiber assembly of nonwoven 
fabric, if it decides the hole diameter and fiber gap etc, 
it is good. 

[0011] polyester, polyamide, polyolefin type or other 
thermoplastic fiber or those composite making fiber , it 
is good with\vdiichever of extremely thin fiber , acetate 
or other semisynthetic fiber, cuprammonium rayon, 
rayon or other regenerated fiber or cotton( cotton ) or 
other natural fib^ which are produced with split fiber 
or melt blowing method etc as thefiber which is used for 
fiber assembly 3, is good even with those blending. 

[00 12] As for weight of fiber assembly of nonwoven fa 
brie, 40 to 100 g/m2 is desirable. When weight of this 
fiber assembly is less than 40 g/m2, as cleaning sheet 
thecase of use, dust are li kely to come out to back side 
of thesheet, there is a possibility hand etc becoming dirty 
attimeof cleaning. In addition, A\dien weight of fiber 
assembly exceeds 100 g/m2, fiberand mesh sheet 
interlocking do not do in satisfactory in desired 
entanglement coefficient, fabricabilityas it deteriorates, 
means that cleaning sheet where fiber is easy tofall off is 
acquired Furthermore fineness of fiber which is used 
for thefiber assembly of nonwoven fabric, fiber length , 
cross section shape and strengtli etc consideringthe 
fabricability and cost etc conprehensively, it is 
decided. In addition, surface property inproving, it is 
possible to grant dust tothe fiber assen±>ly of 
nonwoven fabric, appropriately according to, required 
function such assurfactant , oil or grants gloss to 
surface being cleaned oil which adsorb. 

[0013] With cleaning sheet of this invention wliich is ac 
quired fi-omabove-mentionedmesh sheet and fiber 
assembly, break strength above 500g/ 30 mm, elongation 
attimeof and 500g/ 30 mm load 10% or lower, 
fiirthem:x)re entanglement coefficient is tlielO to 500m, 
it is inportant densely. Wlien this break strengtii is 
under 500g/ 30 mm, cleaning slieet tears in wiping 
operation, isdensely, in addition elongation of cleaning 
sheet is low, it becomes denselydesirable, \\dien 
elongation at time of 500g/ 30 mm load exceeds 10 %,in 
wiping operation distortion and being twisted etc 
occurring in thecleaning sheet, you use and selfishness 
bad These probleminstalling especially cleaning sheet 
in mop or otiier tool, A\hen it doesthe wiping work, 
become remarkable. 

[0014] In addition when like cleaning sheet of this invent 
ion it tries to designate theentangiement coefficient 
wiiich is displayed with initial stage gradient of stress- 
strain curve of fiber orientation andthe machine direction 
in fiber assembly as 500 m or below, with only fiber 
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assembly theabove-mentioned break strength and 
achieving value of elongation beingdifficuit, in order to 
achieve this value, like this invention, mesh sheetand 
fiber assembly interlocking are unified are irtportant 
densely. In addition, with intermingled state where 
same extent is low, as for cleaning sheetof this invention 
there is a state wiiere flaking of fiber isconsiderably 
controledft-om fact that elongation is low maintainedthe 
fiber assembly mesh sheet and interlocking being unified 
and, with that, inconparison with interlocking sheet 
wiiich consists of only fiber assembly. 

[0015] When above-mentioned entanglement coefficient 
is under 10m, between fiberor fiber and mesh sheet 
inteiiocking do not do in satisfactory, meansthat 
nonwoven fabric wiierc fiber is easy to fall off is 
acquired In addition, when above-mentioned 
entanglement coefficient exceeds 500m, becausethe 
inteiiocking is too strong, satisfactory you cannot call 
fiber degrees of freedom, thefiber becomes difficult 
entanglement in dust, trapping performance of 
dustdecreases. extent of interlocking between fiber is 
decided with interlocking energy which dq>ends on fiber 
web at time of entangling. Regarding for example 
water flow confluence (water needling), types of fiber, 
weight of fiberweb,the interlocking energy wliich 
depends on fiber web with number and water pressure 
andthe line speed or other condition of water jet nozzle 
can be controlled 

[0016] Next, you detail concerning manufacturing metii 
od of cleaning sheet which relates totiie tiiis invention. 
Figure 5 is explanatory diagram of production equipment 
of cleaning sheet vMch relates to tiie tiiis invention. 
Relates to this invention with production of cleaning 
sheet wdiich. First laminate doing fiber web in one 
surface or both surfaces of mesh sheet, tiiat tiiefiber of 
fiber web wtdch is one side of mesh sheet depending 
upon thewater stream etc and fiber of fiber web wiiich 
is other surface side, interlocking itunifies fiber and 
mesh sheet of and fiber web with thisstate, 
simultaneously, it is sometiiing wdiich is locked in mesh 
sheetwith interlocking each fiber web as fiber assembly 
of nonwoven fabric. 

[00 1 7] As for for exanple Figure 5 when witii one exam 
pie of production equipnxnt of cleaning sheet 
wWchrelates to this invention, cleaning sheet wdiich is 
shown in Figure 2 isproduced it is something wdiich is 
used As though it shows in Figure 5, fi-om 
respectively of carding machine 5, 5 wdiichmakes above- 
mentioned fiber web 3 fiber web 3 tiirough extending 
roll 7 in thecontinuous, it is drawn out. On one hand, 
feed roll 6 of mesh sheet 2 is arranged between carding 
machine 5, 5, themesh sheet 2 is drawn out from 
extending roll 8 of feed roll 6. 

[0018] And, with extending roll 7 and 7 , fiber assembly 
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3 and 3 repeat withthe mesh sheet 2 in both sides of 
mesh shed 2 and be brought together, arecarried to 
water needling equipment 4. Here, mesh sheet 2 and 
interlocking doing fiber of fiber web 3 with the water 
jet stream , and interlocking designating fiber web 3 and 
3 \^ch are asthe both surfaces of mesh sheet 2, it 
produces, fiber assembly 3 and mesh sheet 2 after 
interiocking are done passing by nip roll 9,in order 
drying etc to do, carrying to heater 1 0, heat treatment, 
sheet/seat after heat treatment through nip roll 1 1 , is 
retracted in the winder 1 3 . Because of this, cleaning 
sheet wliich relates to this invention is produced. 

[0019] 

[Working Exan:ple(s)] Next, this invention is explained c 
oncretely on basis of thebelow-mentioned Working 
Exanple. Test appraisal of below-mentioned (1) to (6) 
is respectively doneconceming Working Exanple and 
Conparative Exanple, each evaluation result is shown in 
Table 1 below. Furthermore as for this invention as 
for without being somethingwliich is limited in below- 
mentioned Working Exanple it is not necessary tosay, 

[0020] Test metiiod 

(1) Break strength (transverse strength) 

After starting cutting sanple of width 30 mm in fiber ori 
entation and themachine direction of sheet, with tensile 
tester grip it did this sanple with thechuck spacing of 
100 mm, in fiber orientation and machine direction 
pulled with velocityof 300 mm/min , when sheet starts 
being cut off, it measured tiieload (Is acquired with this 
measurement initial peak value of continuous curve 
w^iich) as break strength. 

[0021] (2) Hongation at time of 500g/^ 30 mm load 

When designating load as 500g with above-mentionedbre 
ak strengtii measurement, extension of sanple was 
measured. In addition, you used this elongation with 
strain and being twistedetc wlien using and from 
selfishness appraised with thebelow-mentioned 3 stages. 



.circ. : Strain and being twisted etc do not occur, is not a 
problem. 

: Strain and being twisted etc occur, is is difficult to 
usedensely, a littie. 

X : Strain and being twisted etc are easy to occur, to us 
e aredifficult. 

[0022] (3) Entanglement coefficient 

In fiber assembly (It pulls out mesh sheet portion. ) of 
nonwoven fabric of sheet, after cutting sample ofthe 
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width 1 5 mm in fiber ori^tation and machine direction, 
with tensile tester grip it doesthis sanple with chuck 
spacing of 50 mm, in fiber orientation and machine 
directionpulls with velocity of 30 mm/ min , it 
measures tensile load for theextension of sheet, stress - 
strain (elongation) curve is sought and, tensile load F 
(g) with value wdiich with theweight W ( g/m2 ) of fiber 
assembly of sanple width (m) and nonwoven fabric 
isdivided as stress S (m). 

Stress S(m)=(F/0.015)AV 

[0023] As for fiber assembly of nonwoven fabric which 
consists of only interlocking of thefiber, linear 
relationship consists in initial stage of tlids stress - strain 
(elongation) curve, seeks slopeof this straight line as 
entanglement coefficient E(m). Propoitionallimit is 
designated as P in stress - strain (elongation) curve 
liketiie for example Figure 6, wiien stress in this P SP 
and strain (elongation) aredesignated as P, 
entanglement coefficient is shown with E^S P / P . 
(When being a SP =60m and a =86 %, it becomes E== 
60/0.86=70m ) 



h^cov. "tomzimmizmjit^'^^mfi^hh. 

[00 24] (4) «*tS^^tt 

[0 0 2 5] (5) ^'X htt«tt 
m) . S(7)^a)li«tt^TIHa)4|SPgT*p<l$fTo/r 

o : mmm(of^i^mm\io 

[0 0 2 6] C6) hC0^i&(t14 



However, because as for this OP strictly there are also ti 
mes whenit does not become straight line , at that case it 
is necessary to closelyresemble to straight line. 

[0024] (4) Fiber dropout behavior 

It did fi-iction test in mechanical, from quantity of thefi 
ber wiiich falls off, it appraised with below-mentioned 3 
stages. 

-circ. : Almost, flaking it does not do and tiiere is not a prob 
lem 

: A littie, flaking it does, but usable . 

X : Failing off quite, unuseable . 

[0025] (5) Dust-trapping ability 

As model dust, cotton dust (cotton and polyester wa 
dding ), trapping ability of hair you appraised wdththe 
below-mentioned 4-stage. 

.dbl ciic. : Trapping ability wdiich conpletely does not have p 
roblem 

-circ. : Tr^ping ability wiiich almost does not have proble 
m 

: It collects, but it remains quite. 
X : It does not collect almost. 
[0026] (6) Pass^hrough of dust 
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As model chist, occasion where dust 7 kind 0.5g for JIS 
testis collected with sheet surface area 60 cm2, gap 
condition to back side of dust wasappraised with below- 
mentioned 3 stages. 



□ t: U>(7)^s*:/ h im^mMQm. i^gO. 2mm) ^ 
]S£L. 5Sff?^g 1 3 2 0 gX3 Onmi. 5 0 0 g/^3 0 



xirc: Show through it does not do corrpletely. 

: Show through it does a little. 

X : Show through it does quite. 

[0027] [Working Exanple 1] After in order to become fi 
ber web of wei^t 48 g/m2 with card of tlieconventional 
metiiod, laminating polyester fiber 1 .5 denier and 5 1 
mm in top and bottom layers of said mesh sheetwith 
mesh ( interline spacing 9 mm and wire diameter 0.2 
mm ) of polypropylene, as fiber assembly as mesh sheet, 
water needling treatmentwas administered with low 
energy condition, elongation 4 % at time of break 
strength 1320g/ 30 mm and 500g/ 30 mm load, sheet 
wiiich possesses entanglement coefficient 70m was 
acquired 



[0 0 2 8] C*JS^J2] m^iki^-y^tLXitTt^UZf 

. »t»^*<h LTIi7K'jXXT;U»t1 . 5xx- 
5 1nim^^;S(7):f:-K-egj^4 8 g/m2(7)i6M 

-^---KU></MJl^JfeL. 5 00 g 

ysom, 5 0 O g/3 0mmi^BB#a)#@[4%, x*S 
2 Om^^&f ^v-h^^t/ro 



[0028] [Working Bcanple 2] After in order to become fi 
ber web of wei^t 48 g/m2 witli card of theconventional 
method, laminating polyester fiber 1 .5 denier and 5 1 
mm in top and bottom layers of said mesh sheetwith 
mesh ( interline spacing 9 mm and wire diameter 0.2 
mm ) of polypropylene, as fiber assembly as mesh sheet, 
water needling treatmentwas administered witii low 
energy condition (It is a little higher than Working 
Exanple 1 . ), elongation 4 % at time of break strengtii 
1 500g/ 30 mm and 500g/ 30 mm load, sheet which 
possesses entanglement coefficient 320m was acquired 



Dtii^yot^vb {immm9m. m^o. zm) ^ 

5 1 mm^ffijAc/):^— K-e@M3 5 g/m2 CDiElt 

, igx^.;u:^-^j^i: imm^u tmm x^t-^~ 

mm. 5 0 0 g/a Ommi5mB$(7)#Jt4%. SSSS^vSt 1 
3 Om^^f h^^tfc:o 
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. mmm^wtLx. 7K';xxi^;n«$ti . 67"-- 

JU. 5 1 mm^S;ia)±i- KT'gf^l 2 0 g/m2 (DiK 

-x-Kui/^^iQii^ffiL. mm?m^ 7 00 g/3 

Omm. 5 0 0 g/3 0mm^^aB#a)#S4%. $$&^^|fe 



[0029] [Working Exanple 3] As mesh sheet, with mesh 
( interline spacing 9 mm and wire diameter 0.2 mm ) 
of polypropylene, as fiber assembly, after inorder to 
become fiber web of weight 35 g/m2 with card of 
conventional method,laminating polyester fiber 1.5 
denier and 51 mm in top and bottom layers of said mesh 
sheet, tiiewater needling treatment was administered with 
low energy condition ( Working Exanple 1 equal), 
elongation 4 % at time of tiie break strength 1 290g^ 30 
mm and 500g/ 30 mm load, sheet wliich possesses 
entanglement coefficient 130m was acquired 

[0030] [Working Exanple 4] As mesh sheet, witii mesh 
( interline spacing 9 mm and wire diameter 0.2 mm ) 
of polypropylene, as fiber assembly, after morder to 
become fiber assaiibly of weight 120 g/m2 with card of 
conventional method,laminating polyester fiber 1.5 
denier and 5 1 mm in top and bottom layers of said mesh 
sheet, thewater needling treatment was admmistered witii 
low energy condition ( Working Exanple 2 equal). 
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elongation 4 % at time of the break strength 1 700g/ 30 
mm and 500g/ 30 mm load, sheet wliich possesses 
entanglenient coefficient 240m was acquired. 



[00 3 1 ] [ifcidffiJi ] 7K'Jxxi^;uaE*tl . 5x 

8 1 0 g//3 0mm. 5 0 0 g / 3 Omm^?fSBt0#S T 
2 6%. S^^^^^S Om^^-r^V- h^^#^ro 



[0031] [Comparative Exanple 1] Polyester fiber 1.5 deni 
er and 5 1 mm fiber web of weiglit 48 g/m2 was formed 
with thecard of conventional method, water needling 
treatment was administered with low energy condition 
( Working Exanple 1 equal), theelongation 126 % at 
time of break strength 810g/ 30 mm and 500g/ 30 mm 
load, sheet vdiichpossesses entanglement coefficient 
80m was acquired 



mm^'^}iiCD±- K-C@^46 0 g Xm2a)Slll^x:?$J^ 
l$L, *x^s;u^-^i*-e^>i--^-x-K'J>^*«& 
Ji^JSL. ®iT§iJS2 2 0 0 g/3 Omm. 500g/ 
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[Conparative Exanple 2] Polyester fiber 1 .5 denier and 
51 mm fiber web of wei^t 60 g/m2 was formed with 
thecard of conventional method, water needling 
treatment was administered with medium energy 
condition, theelongation 26 % at time of break strengtli 
2200g/ 30 mm and 500g/ 30 mm load, sheet 
\\1iichpossesses entanglement coefficient 620m was 
acquired. 



[0032] 
[Table 1] 
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[0033] As been clear from Table 1 , with Conparative Ex 
anple 1, 2 w^ch does not cortpoundthe mesh sheet 
elongation at time of 500g/ 30 mm load in 1 0 % or lower, 
inaddition, in order fiber dropout behavior to inprove, 
cortpared to interlocking is madestrongj or glueing and 
melt bonding become necessary. But, w^en such as that, 
entanglement coefficient becomes higher tiian 
Conparative Exanple 2, thetrapping ability of dust 
fLirthenrore decreases. In addition, when as for weight 
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of fiber assembly of nonwoven fabric of the sheet wiien 
it is lower than 40 g/ma, show through of dust occursat 
time of dust collecting, is higher than 100 g/m2 it 
becon^s thesheet wdiere fiber is easy to fall off 

[0034] Therefore, with cleaning sheet which relates to t 
his invention, conpounding themesh sheet to fiber 
assembly of nonwoven fabric, while maintaining 
strength \\hichisnecessary at time of cleaning by 
making extent of interlockinglow, with conventional 
cleaning sheet cotton dust , lint and hair or other 
which it cannotcoUect entanglement you take large dust 
with fiber where thedegrees of freedom is high, can 
collect dust of wide range securely. 

[Effects of the Invention] With cleaning sheet which rela 
tes to this invention, fiber degrees of freedom which 
isnecessary for necessary strengtli and trapping 
performance of dust at thetime of cleaning can be 
satisfied together. 

[Brief Explanation of the E)rawing(s)] 

[Figure I] It is a sectional view which shows embodime 
nt of cleaning sheet which relates to tliethis invention. 

[Figure 2] It is a sectional view which shows another e 
mbodiment of cleaning slieet wiiich relates tothe this 
invention. 

[Figure 3] It is a top view of mesh sheet which can use f 
or cleaning sheet which relatesto this invention. 

[Figure 4] (A) As for (B) and (Q , it is a top view of 
mesh sheet which can use for thecleaning sheet A\hich 
relatesto this invention. 

[Figure 5] It is a explanatory diagram which shows one 
exanple of production equipment of cleaning sheet 
whichrelates to this invention. 

[Figure 6] It is a characteristic line figure of stress-strain 
curv^e. 

[Explanation of Reference Signs in Drawings] 
1 cleaning sheet 
2, 1 2 mesh sheet 

3 fiber assembly 

4 water needling equipment 

5 carding machine 
Feed roll of 6 mesh sheet 
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Feed roll of 7 fiber web 
Feed roll of 8 mesh sheet 
9, 1 1 nip roll 
10 heater 
13 winder 
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[Figure 1] 
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[Figures] 
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[04] [Figure 4] 




[1^6] [Figure 6] 
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